Structural domains of the extracellular domain of human nerve growth factor receptor detected by partial proteolysis.
Using partial proteolytic cleavage, the nerve growth factor (NGF) binding site and the epitopes for two anti-NGF receptor (NGFR) monoclonal antibodies were localized on the recombinant extracellular domain (RED) of the NGFR. The RED was prepared in the baculovirus-insect cell system and was purified by immunoaffinity and ion-exchange chromatography. The four cysteine-rich repeat domains and some additional C-terminal sequences were resistant to proteolysis with papain or proteinase K. The Mr 32,000 papain-resistant fragment (P32) and the Mr 30,000 proteinase K-resistant fragment (K30) share the same N terminus as the intact RED and have C termini in the vicinity of residue 170. Even though P32 and K30 have the same N terminus and probably differ by only a small number of amino acids at the C terminus, P32, but not K30, binds 125I-NGF. As judged by Western blot analysis, two anti-NGFR antibodies (ME20.4 and NGFR5) bind to P32 but have a lesser affinity for K30. Since antibody ME20.4 inhibits NGF binding but antibody NGFR5 does not, these antibodies bind to distinct epitopes. However, these epitopes apparently are closely spaced since these antibodies compete with each other for binding to biotinylated RED. NGF, but not the control protein cytochrome c, protects RED from papain digestion. Therefore, the P32 C terminus is important for the expression of the NGF binding site and the antibody-defined epitopes, even though the NGF binding site and antibody-defined epitopes probably are not encoded by the P32 C terminus. These data suggest that complex interactions occur between different regions of the RED, and that optimum NGF binding requires the integrity of multiple RED domains, including a short sequence to the C terminus of residue 170.